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GAS EXPANSION TRUNK FOR MARINE VESSELS 

Field of the Invention 

The invention relates to the construction of marine vessels carry liquid cargos such 
as very large crude oil carriers ("VLCC"), and specifically to ttie requirements for 
providing cargo expansion space during transit. 

Background of the Invention 

MARPOL design requirements for marine vessels have substantially reduced the 
actual cubic capacity of taidcers, in some cases by as much as 20%'30%. The double 
hull requireinent of MARPOL Annex 1, 13F & G further reduce this capacity an 
additional 2% to 3%. See attached Table 1 entitled Double Hull Volume losses. Current 
regulations requu^ a 2% head space in each tank of a vessel for expansion. 

Tankers earn freight by the sunount of liquid cargo they carry in weight, but oil is 
typically sold in volume. Thus, if a ship's internal volume, (referred to as "cubic 
capacity" or simply "capacity") is increased, the ship can earn increased freight income 
by the amount of weight the volume can accommodate. The increase in income can be 
calculated as cubic meters times specific gravity of cargo times freight rate in dollars. 



Summary of the Invention 

The internal volume or capacity of a vessel can be increased by transferring the 
2% under-deck expansion of a typical ship's tank to an expansion trunk above die deck- 
head. 

The purpose of the invention is to create a space for die liquid oil to expand and to 
allow "Topping OfP of the tanks at die ship's deck-head rather than 2% below it. 
Providing these expansion trunks puts the vessel in compliance with regulations, while 
increasing the cubic capacity of cargo, and thereby increasing revenue. 

The expansion trunks of the invention are retro-fitted on top of existing tank ship's 
cargo tanks (or included as part of an original design for a new vessel). Each tank on the 
tanker is provided widi its own expansion trunk located at the highest point and above the 
baseline of the ship, so that existing piping, so that existing piping, conduit and mooring 
equipment need not be moved or obstructed. In the preferred embodiment, the expansion 
trunk is located as far forward as possible in each tank because tankers typically load and 
transport cargo with a stem trim. Pipelines for tank venting and crude oil washing 
("COW") are also retro-fitted if not incorporated into an original design embodying the 
invention. 

The expansion trunk is constructed by cutting slots into, or "slotting" the existing 
deck plate and installmg the expansion trunk around the slots. This allows the ship to 
increase its liquid carrying capacity by up to 2% or about 7(XX) tons on die 300,000 dwt 
ton tanker of 350,000+ cubic meters. A drawing illustrative of the invention is attached. 

The expansion trunk frees the under deck expansion allowance which is typically 
2% of each cargo tank, to be captured above die main deck. The amount of underdeck 
space for use as liquid cargo storage is diereby increased by 2%. 



The expansion trunk is preferably made of the same niaterial as the ship's deck, 
and is appropriately reinforced to withstand the force of die sea's impact on the 
structures. As will be apparent to one of ordinary skill in the art, the external 
configuration of these trunks can be curvilinear, or dome-shaped to reduce the lateral 
5 forces of waves impacting on their sides. 

The trunks can be 10 to 40 meters in length by 5 to 15 meters wide by 2 to 3 
meters high and be built directly on top of the existing deck of a tanker immediately 
above the tank it serves, thereby increasmg each tank's liquid carrying capacity by 
between 100 and 1,800 cubic meters. 
10 The deck plates enclosed by the expansion trunks are cut with sufficient slots to 

allow free commumcation between the existing tank and its associated superposed 
expansion trunk. The slots are cut between the deck longitudinals on sufficient deck 
plates enclosed by the expansion trunk according to the Classification Society rules that 
govern the ship's Stability and Trim rules. The size and arrangement of the slots is 
15 designed to muumize strength losses in the deck plate and are typically 2 to 3 cm wide by 
about 1/2 of the plate's length. Not every plate must be slotted, but sufficient slots are 
provided so that there is less than 0.5 psi difference between the opposing sides of the 
deck plate at 200% of the tank's maximum loading rate. As noted above, the expansion 
trunk and therefore the slots are preferably positioned as far forward as possible, 
20 Existing venting via the ship's Inter Gas (IG) line and risers must be redirected so 

that the tank vents through the expansion trunk rather than through existing fittings. 
Additionally, crude oil washing piping and machines will have to be retrofitted in line 
with Classification Society requirements and the Trim and Stability Book will have to be 
re-calculated to include the added space and deck structures. 
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The invention can be utilized to greatest advantage on double hull tankers that 
have poor cubic capacities when compared to single hull tankers. 

The design of the expansion trunks on existing tankers will to be done by . 
constructing them above the tank in locations that avoid existing piping, conduit and 
structures and minimize any structural changes. This mode of construction will comply 
to the maximum extent possible with the requirements of the Classification Societies. 

As will be apparent to one of ordinary skill in die art. the retrofitting or new 
construction of a vessel must comply with Classification Society rules for strength and 
stability. Each design alteration must be submitted to the ship's Classification Society for 
approval prior to installation. Although the regulations will not allow a vessel to carry a 
weight of cargo over and above the vessel's registered deadweight, the employment of the 
invention will allow loading of 100% of the vessel's existing registered deadweight. 

Every new and existing tanker complying with MARPOL design regulations will 
gain lost volume as a result of practicmg this invention. The benefits are added freight 
revenue as a result of having more space to load cargo. A 2% increase in carrying 
capacity of the existing world's tanker fleet will reduce die increase of the number of 
VLCC's required during the forthcoming decades and therefore reduce the environmental 
impact of the increasing number of tankers required to satisfy world demand for oil. 

A further advantage of the invention is an increase in freight on every vessel, thus 
lowering he cost of delivering crude by about 2.5% or the equivalent of 50,000 barrels 
delivered free with each 2,000,000 barrels. 



We claim: 

1. A marine vessel having a plurality of separate liquid cargo tanks located 
below deck plate, a portion of the deck plate located above each tank being provided with 
a plurality of opemngs communicating with the tank below, and a separate expansion 
trunk secured in fluid-tight relation to the deckpiate and surrounding the plurality of 
openings in the deck plate above each tank, to ttiereby form an expansion space to serve 
the cargo in the tank below. 

2. The . vessel of claim 1, where the expansion trunk is positioned above the 
forward portion of the tank. 
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